blood flow. All figures for rates of blood flow or oxygen consumption are in terms of a unit wet weight of muscle. This was possible since dye or India ink injection showed a homogenous perfusion of the muscle. The arterial blood supply to the muscle was occluded with a hemostat on a small polyethylene through-cannula in the artery to the muscle. RESULTS 
AND DISCUSSION
The time course of the change of the rate of blood flow following a period of arterial occlusion is plotted ( fig. 2A) If sufficiently small successive blood samples are collected, the first one will show little or no change in the A-V oxygen difference from the control value. This is probably the blood present in the collecting tubes and large veins during the occlusion, The increased A-V 02 difference of the next samples, though decreasing, continues usually from IO to 40 seconds. At least a portion of the increased A-V 02 difference may be a result of flushing the stagnated capillary blood. How the venous, capillary and arterial blood finally mix before being sampled is not known at this time.
Following the period of increased A-V 02 difference, there is nearly always a period of A-V 02 difference below the control level. During this time the flow was also below normal. Experiments in which the blood was collected after this decrease show a gradual return or tendency to return to normal of the A-V 02 difference. However, there may be a second slight increased A-V 02 difference after the decrease before returning to normal level.
Considering the data from all experiments on short periods of occlusion, an increased A-V oxygen difference and blood flow follows the release of the occlusion. There is a mean increase of 2.7 volumes % (range, 0. 
3.5-14.5).
Th e mean increase in the blood flow is 7.4 cc/min/roo gm (range 3.3-14.1) above the control value (mean, 2.4 cc/min/roo gm; range, 0.9-5.6). The product of the rate of blood flow and the A-V oxygen difference is used for the average oxygen consumption from the blood. The time course of the typical experiment is plotted in figure 2C . During the occlusion, Oa consumption ceases and 'demand' builds up. This is accompanied by dila-tation so that as soon as the artery is opened, the flow is very rapid and O2 uptake is very rapid. As the demand begins to be satisfied, constriction occurs and both flow and 02 consumption diminish. The period of hyperemia for the short periods of occlusion (30-60 sec.) is always followed by a period of ischemia in which the blood flow, A-V oxygen difference, and oxygen consumption are below normal. It would seem from these considerations that there is a distinct parallelism between blood flow and A-V oxygen difference, although in one experiment flow increased so much that the A-V difference remained fairly constant. It is obvious that if the flow were not to increase, the venous 02 tension and hence that of the pericellular fluid would be low, perhaps to the detriment of the cells. Occlusion of the arterial supply will result in a deficit of blood and oxygen supply. The blood deficit is taken as the amount of blood that would have flowed during the period of occlusion had the control rate of flow been maintained.
In only 4 of 16 experiments was the blood deficit made up (within IO %) during reactive hyperemia. In 6 of the 16 experiments the blood deficit was not made up during reactive hyperemia, and in the other 6 it was more than rapid. The range was from 45 %-I g6 %. The average was 109 %. This is to be compared with the work of Freeman (2), showing that the blood debt for short periods of occlusion is repaid during reactive hyperemia. It must be concluded that in this preparation, the repayment of the blood deficit is highly variable.
For convenience only, we assume that the O2 demand remains unchanged during cessation of flow and is set by the rate of 02 consumption during the control period. This may be too high a figure because certain evidence indicates that O2 consumption is reduced at low O2 tensions. Thus it is found that, in certain specific systems, respiration is reduced at low ranges of 0, tension (3) (4) (5) . Confirmatory evidence is seen in that the temperature of the hind leg decreases during occlusion (6) . On the other hand, the resting 02 consumption may be too low a figure On this basis one might expect a larger oxygen deficit than that computed from an extension of resting oxygen consumption.
As a matter of fact, the 02 consumption of the muscle during the reactive hyperemia was 1.32 times the computed 02 deficit. This is not unreasonable when it is recalled that the muscle may have been releasing energy at a lower level when anoxic and that some of the unoxidized metabiolites may have been washed out of the vascular field with return of circulation.
Another relationship comes out of our data which is difficult to evaluate. As indicated in figure 2 the blood flow, A-V difference and 02 consumption are all reduced below control value for a short period after the reactive hyperemia.
When the 02 deficit is computed as above
